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(57)Abstract: 

PURPOSE: To embody the strong adhesion and long-time durability of a 
water repelling film by forming a fluorine-containing polymer film on the 
nozzle surface of a recording head as the water repelling film and 
subsequently applying hydrophilic treatment for forming an oxide layer on 
the inner wall of a nozzle orifice. 

CONSTITUTION: A water repelling film 7 is formed on the nozzle surface 
6 having a nozzle orifice 5 of the base material 4 of an ink jet recording 
head and a hydrophilic oxide layer 9 is formed on the inner wall 8 of a 
nozzle orifice. An oxide film is also bonded to the inner wall 8 of the 
nozzle orifice and the surface 10 of the water repelling film 7. Since the 
oxide layer 9 bonded to the surface of the water repelling film is inferior to 
adhesion, the layer 9 is easily released. The oxide layer is closely bonded 
to the inner wall of the nozzle orifice by applying a sol having fine oxide 
particles dispersed therein to the inner wall of the nozzle orifice and 
heating and drying the coating layer at 80° C or higher. Oxide particles to 
be used are appropriately selected from silica, alumina and titania 
particles. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the nozzle of the ink-jet recording head made of a resin — the nozzle after forming a fluorine-containing poly 
membrane in the nozzle table flat surface which has a hole as a water-repellent film ~ a hole — the surface treatment 
method of the ink-jet recording head characterized by carrying out hydrophilic processing of oxide-layer formation to a 
wall 

[Claim 2] the nozzle of the ink-jet recording head made of a resin — the nozzle table flat surface which has a hole, and 
a nozzle — a hole — the nozzle after [ which depends a wall on acid treatment, an electrodischarge treatment, 
ultraviolet-rays processing, electron ray processing, or radiation treatment ] carrying out hydrophilic processing — the 
nozzle table flat surface which has a hole — as a water-repellent film — a fluorine-containing poly membrane — forming 
— further — after that — a nozzle — a hole — the surface treatment method of the ink-jet recording head characterized by 
the thing which form an oxide layer in a 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is concerned with the ink-jet recording heads made of a resin used for an ink-jet 

recording device, and those manufacture methods. 

[0002] 

[Description of the Prior Art] Processing assembly is easy for using a resin for an ink-jet recording head, and it is 
advantageous compared with glass, a metal, etc. from the point that low-cost-ization of manufacture can be performed. 
[ of assembly ] however, the case where water color ink is used in the ink-jet recording head made of a resin — a nozzle 
— a hole — the water repellence of a wall was high, it is difficult to discharge, even if it leaves a foam in ink passage or 
performs eccrisis operation to the foam generated in passage, in case it is ink restoration, since wetting of water color 
ink is bad, and there was a bird clapper that record by troubles, such as a dot omission and printing disorder, was 
impossible furthermore, the nozzle of the ink-jet recording head made of a resin — when there was no sufficient water 
repellence, at the time of the ink regurgitation, the nozzle table flat surface which has a hole produced ink sagging, 
regurgitation stability and directivity are bad and there was a bird clapper then, the nozzle of the ink-jet recording head 
created by resin fabrication — the nozzle table flat surface which has a hole, and a nozzle — a hole — the nozzle after 
carrying out hydrophilic processing of the wall — the method of forming a water-repellent-finish film in the nozzle 
table flat surface which has a hole is shown in JP,61-141565,A Furthermore, using a perfluoro-**** poly fluoro 
compound as a hydrophilic art as an application, vacuum deposition, spatter coating or a plasma polymerization 
method, and a charge of a repellent as acid treatment, an electrodischarge treatment, ultraviolet-rays processing, 
electron ray processing or radiation treatment, and the water-repellent-finish method is shown. 
[0003] However, since the hydrophilic processing shown by the surface treatment method of the ink-jet head the 
above-mentioned resin fabrication is deficient in durability, when it is left in the state where an ink-jet recording head 
is not filled up with ink for a long time, it has the technical problem that the effect of the hydrophilic processing in ink 
passage is lost. Then, by recently, the hydrophilic art which forms the oxide layer which is excellent in durability, and 
an alkali-proof oxide layer is shown by Japanese Patent Application No. 3-227872 and Japanese Patent Application 
No. 3-291659. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the hydrophilic art of three to above-mentioned Japanese-Patent- 
Application-No. 3-227872 and Japanese-Patent-Application-No. 291659 publication the case where it carries out as 
substitution of the hydrophilic processing in the surface treatment method of a publication of JP,61-141565,A — a 
nozzle — with the front face of the oxide layer of the hydrophilic property formed in the nozzle table flat surface which 
has a hole Since ablation takes place easily only by the adhesion with a perfluoro-**** poly fluoro compound being 
very weak, arid touching ink for a long time, or friction being added, a nozzle — the water repellence of the nozzle table 
flat surface which has a hole becomes scarce at durability, ink sagging arises at the time of the ink regurgitation, and 
the discharge direction and stability of ink become bad furthermore, the exfoliative water-repellent film — a nozzle — 
since it remained at the nozzle table flat surface which has a hole, ink sagging increased very much, and the technical 
technical problem that the ink regurgitation became impossible occurred 

[0005] the thing for this invention solving the aforementioned technical problem — it is — a nozzle — the water 
repellence of the nozzle table flat surface which has a hole, and a nozzle — a hole — the surface treatment method of an 
ink-jet recording head of having realized the strong adhesion of a water-repellent film and prolonged durability further 
is offered, realizing the hydrophilic property of a wall 
[0006] 

[Means for Solving the Problem] the surface treatment method of the ink-jet recording head of this invention — the 
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nozzle of the ink-jet recording head made of a resin — the nozzle after forming a fluorine-containing poly membrane in 
jthe nozzle table flat surface which has a hole as a water-repellent film - a hole — it is characterized by carrying out 
hydrophilic processing of oxide-layer formation to a wall moreover, the nozzle of the ink-jet recording head made of a 
resin — the nozzle table flat surface which has a hole, and a nozzle — a hole — the nozzle after [ which depends a wall 
on acid treatment, an electrodischarge treatment, ultraviolet-rays processing, electron ray processing, or radiation 
treatment ] carrying out hydrophilic processing — the nozzle table flat surface which has a hole — as a water-repellent 
film — a fluorine-containing poly membrane — forming — further after that -- a nozzle — a hole — it is characterized 
by the thing which form an oxide layer in a wall and to 
[0007] 

[Function] a water-repellent finish which was excellent in durability and adhesion according to the surface treatment of 
this invention — a nozzle — the nozzle table flat surface which has a hole — hydrophilic processing — a nozzle — a hole 
— since it is carried out to a wall, respectively, ink sagging of cellular plugging in passage and a nozzle table flat 
surface can be lost, and durable surface treatment can be performed 
[0008] 

[Example] Drawing 1 is the schematic diagram of an ink-jet recording head. 1 is a pressure room and is a portion 
which obtains the pressure for the ink regurgitation with a PZT element or a heating element. 2 is ink passage and 3 is 
an ink regurgitation nozzle. 

[0009] Drawing 2 is the enlarged view of ink regurgitation nozzle 3 near [ drawing 1 by which water-repellent finish 
and hydrophilic processing were carried out by the surface treatment method of this invention ]. the nozzle of the ink- 
jet recording head base material 4 — the water-repellent film 7 forms in the nozzle table flat surface 6 which has a hole 
5 — having — a nozzle — a hole — the oxide layer 9 of a hydrophilic property is formed in the wall 8 
[0010] (Example 1) Drawing 3 is 1st surface treatment process which shows the surface treatment method of an ink-jet 
recording head of this invention, (a) of drawing _3 is the cross section of the ink regurgitation nozzle portion of a resin 
ink-jet recording head base material, (b) of drawing 3 — the water-repellent film 7 — a nozzle — it is drawing made to 
adhere to the nozzle table flat surface 6 which has a hole 5 Adhesion of a water-repellent film is performed by a 
dipping method, a replica method, or water surface unfolding technique. The water-repellent film of a fluorine- 
containing macromolecule has an amorphous desirable thing at a solvent fusibility fluorine polymer. For example, the 
alternating copolymer, its analog, or derivatives of fluorine-containing ethylene and a vinyl ester, such as PORI JI 
perfluoroalkyl fumarate, Teflon AF (registered trademark of Du Pont), a solvent fusibility fluorine polymer like 
SAITOPPU (registered trademark of Asahi Glass Co., Ltd.) or an alternating copolymer of JIPA fluoro alkyl fumarate 
and styrene, an alternating copolymer of 3 fluoride-salt-ized ethylene and vinyl ether, and an alternating copolymer of 
tetrafluoroethylene and a vinyl ester, are used preferably. As a solvent, a fluoride liquid (3M company registered 
trademark), for example, FURORINATO, Galden, (the registered trademark of Montefluos), a trifluoromethyl 
benzene, hydro chlorofluorocarbon, etc. are used preferably. Moreover, as concentration of a fluorine polymer, it is 
0.01 - 7% of the weight of a range, (c) of drawin g 3 is drawing to which performed hydrophilic processing to the ink- 
jet recording head front face, and the oxide layer 9 was made to adhere, a nozzle — a hole — the oxide layer has 
adhered also to the front face 10 of a wall 8 and the water-repellent film 7 However, since the oxide layer 9 adhering to 
the water-repellent film front face is lacking in adhesion, it exfoliates easily. An oxide layer applies the sol which the 
oxide particle distributed, and above 80 degrees C or 80 degrees C, it can carry out stoving and it can stick it. As an 
oxide particle, it can choose from a silica, an alumina, a titania or a silica-zirconia constituent, a silica-zirconia-alumina 
constituent, and a silica-zirconia-sodium-oxide constituent suitably, and can use. And the sol was used for the 
application after the solvent which makes an organic solvent a principal component had distributed the aforementioned 
oxide particle in ethanol or the isopropanol. (d) of drawing 3 is drawing where the oxide layer exfoliated from the front 
face 10 of the water-repellent film 7. a nozzle — a water-repellent film forms in the nozzle table flat surface which has 
a hole — having — a nozzle — a hole — the oxide layer of a hydrophilic property is formed in the wall 
[001 1] Next, when the recording device was equipped with the ink-jet recording head which performed the 
aforementioned surface treatment of this invention and the printing examination was performed, troubles, such as a dot 
omission and printing disorder, were not generated, but it was checked that a good water-repellent finish had been 
made. Next, after flooding with color ink and holding an ink-jet recording head for five days at 70 degrees C, the same 
printing examination was performed. Printing did not change with an initial property but the ** ink effect was enough, 
the place which carried out the grinding examination by silicone rubber while pouring in color ink — after an 
examination — a nozzle ~ there were 100 contact angles or more with the water of the nozzle table flat surface which 
has a hole, it went over the water-repellent effect for hardly deteriorating but being for a long time, and it has attained 
the high ink-jet recording head of a quality of printed character Furthermore, the examination which checks the 
hydrophilic effect was also performed. After sampling ink from the ink-jet recording head and leaving it at 70 degrees 
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C for 5 hours, the cellular eccrisis examination was performed. When time until it prints every 10 seconds suction time, 
the foam which remains in passage is discharged completely and troubles, such as a dot omission and printing disorder, 
are lost was measured, it checked being altogether lost completely in 30 or less seconds. The hydrophilic effect was 
able to discharge easily the foam which did not deteriorate at all but was generated in the ink passage of an ink-jet 
recording head by easy operation. 

[0012] As a comparison examination, the surface treatment process was performed in order of (a) of drawing 3 , (c), 
and (b), and the printing examination same about the ink-jet recording head to which the water-repellent film was made 
to adhere after the hydrophilic processing to which an oxide layer is made to adhere was performed, the case where it 
floods with color ink although the cellular eccrisis examination showed the good result similarly — a water-repellent 
film — a nozzle — it separated from the nozzle table flat surface which has a hole, and ink breathed out for printing 
disorder or ink sagging, and the trouble where there was nothing occurred moreover, the place which performed the 
grinding examination by silicone rubber while not performing being immersed [ ink / color ] but pouring in color ink — 
a water-repellent film — easy — a nozzle — it separated from the nozzle table flat surface which has a hole Therefore, it 
was checked that the adhesion of the water-repellent film on the front face of an oxide layer is very small. 
[0013] (Example 2) Drawin g 4 is 2nd surface treatment process which shows the surface treatment method of the ink- 
jet recording head of this invention, the nozzle of the nozzle plate 1 1 made of a resin which uses (a) of drawing 4 for an 
ink-jet recording head, and this nozzle plate made of a resin — it is the cross section which showed the hole 12 (b) of 
drawing 4 is drawing which made the water-repellent film 7 adhere to the front flat surface 13 of the ink discharge side 
of a nozzle plate, (c) of drawing 4 is drawing to which performed hydrophilic processing to the nozzle plate front face 
made of a resin, and the oxide layer 9 was made to adhere, a nozzle — the oxide layer 9 has adhered also to the wall 14 
of a hole 12, the background flat surface 15 of the nozzle plate made of a resin, and the front face 10 of the water- 
repellent film 7 However, since the oxide layer adhering to the front face 10 of the water-repellent film 7 is lacking in 
adhesion, it exfoliates easily, (d) of drawing 4 is drawing where the oxide layer exfoliated from the front face 10 of the 
water-repellent film 7. a nozzle — a water-repellent film forms in the nozzle table flat surface 1 3 which has a hole — 
having — a nozzle — a hole — the oxide layer of a hydrophilic property is formed in the wall 14 and the nozzle plate 
background flat surface 1 5 made of a resin 

[0014] Next, when the recording device was equipped with the ink-jet recording head equipped with the nozzle plate 
made of a resin which performed the aforementioned surface treatment of this invention and the printing examination 
was performed, troubles, such as a dot omission and printing disorder, were not generated, but it was checked that a 
good water-repellent finish had been made. Next, after flooding with color ink and holding an ink-jet recording head 
for five days at 70 degrees C, the same printing examination was performed. Printing did not change with an initial 
property but the ** ink effect was enough, the place which carried out the grinding examination by silicone rubber 
while pouring in color ink — after an examination ~ a nozzle ~ there were 100 contact angles or more with the water of 
the nozzle table flat surface which has a hole, it went over the water-repellent effect for hardly deteriorating but being 
for a long time, and it has attained the high ink-jet recording head of a quality of printed character Furthermore, the 
examination which checks the hydrophilic effect was also performed. After sampling ink from the ink-jet recording 
head and leaving it at 70 degrees C for 5 hours, the cellular eccrisis examination was performed. When time until it 
prints every 1 0 seconds suction time, the foam which remains in passage is discharged completely and troubles, such 
as a dot omission and printing disorder, are lost was measured, it checked being altogether lost completely in 30 or less 
seconds. The hydrophilic effect was able to discharge easily the foam which did not deteriorate at all but was generated 
in the ink passage of an ink-jet recording head by easy operation. 

[0015] As a comparison examination, the surface treatment process was performed in order of (a) of drawing 4 , (c), 
and (b), and the printing examination same about the ink-jet recording head to which the water-repellent film was made 
to adhere after the hydrophilic processing to which an oxide layer is made to adhere was performed, the case where it 
floods with color ink although the cellular eccrisis examination showed the good result similarly — a water-repellent 
film — a nozzle — it separated from the nozzle table flat surface which has a hole, and ink breathed out for printing 
disorder or ink sagging, and the trouble where there was nothing occurred moreover, the place which performed the 
grinding examination by silicone rubber while not performing being immersed [ ink / color ] but pouring in color ink — 
a water-repellent film — easy — a nozzle — it separated from the nozzle table flat surface which has a hole Therefore, it 
was checked that the adhesion of the water-repellent film on the front face of an oxide layer is very small. 
[0016] (Example 3) Drawin g 5 is 3rd surface treatment process which shows the surface treatment method of the ink- 
jet recording head of this invention, (a) of drawing 5 is the cross section of the nozzle portion of the ink-jet recording 
head base material before processing, (b) of draw in g 5 — a nozzle — the nozzle table flat surface 6 which has a hole 5, 
and a nozzle — a hole — performed either acid treatment, an electrodischarge treatment, ultraviolet-rays processing, 
electron ray processing or radiation treatment for the wall 8, the front face was made to generate a polar group 16, and 
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it has hydrophilicity-ized (c) of drawing 5 — the water-repellent film 7 — a nozzle — it is drawing made to adhere to the 
nozzle table flat surface 6 which has a hole (d) of drawin g 5 is drawing to which performed hydrophilic processing to 
the ink-jet recording head front face, and the oxide layer 9 was made to adhere, a nozzle — a hole — the oxide layer has 
adhered also to the front face 10 of a wall 8 and the water-repellent film 7 However, since the oxide layer 9 adhering to 
the water-repellent film front face is lacking in adhesion, it exfoliates easily, (e) of drawing 5 is drawing where the 
oxide layer exfoliated from the front face 10 of the water-repellent film 7. a nozzle — a water-repellent film forms in 
the nozzle table flat surface which has a hole — having — a nozzle - a hole - the oxide layer of a hydrophilic property 
is formed in the wall 

[0017] Next, when the recording device was equipped with the ink-jet recording head which performed the 
aforementioned surface treatment of this invention and the printing examination was performed, troubles, such as a dot 
omission and printing disorder, were not generated, but it was checked that a good water-repellent finish had been 
made. Next, after flooding with color ink and holding an ink-jet recording head for five days at 70 degrees C, the same 
printing examination was performed. Printing did not change with an initial property but the ** ink effect was enough, 
the place which carried out the grinding examination by silicone rubber while pouring in color ink — after an 
examination — a nozzle — there were 100 contact angles or more with the water of the nozzle table flat surface which 
has a hole, it went over the water-repellent effect for hardly deteriorating but being for a long time, and it has attained 
the high ink-jet recording head of a quality of printed character Furthermore, the examination which checks the 
hydrophilic effect was also performed. After sampling ink from the ink-jet recording head and leaving it at 70 degrees 
C for 5 hours, the cellular discharge examination was performed. When time until it prints every 10 seconds suction 
time, the air bubbles which remain in passage are discharged completely and troubles, such as a dot omission and 
printing disorder, are lost was measured, it checked being altogether lost completely in 30 or less seconds. The 
hydrophilic effect was able to discharge easily the air bubbles which did not deteriorate at all but were generated in the 
ink passage of an ink-jet recording head by easy operation. 

[0018] As a comparison examination, the surface treatment process was performed in order of (a) of drawing 5 , (b), 
(d), and (c), and the printing examination same about the ink-jet recording head to which the water-repellent film was 
made to adhere after the hydrophilic processing to which an oxide layer is made to adhere was performed, the case 
where it floods with color ink although the cellular eccrisis examination showed the good result similarly — a water- 
repellent film — a nozzle — it separated from the nozzle table flat surface which has a hole, and ink breathed out for 
printing disorder or ink sagging, and the trouble where there was nothing occurred moreover, the place which 
performed the grinding examination by silicone rubber while not performing being immersed [ ink / color ] but pouring 
in color ink — a water-repellent film — easy — a nozzle — it separated from the nozzle table flat surface which has a 
hole Therefore, it was checked that the adhesion of the water-repellent film on the front face of an oxide layer is very 
small. 

[0019] (Example 4) Drawing 6 is 4th surface treatment process which shows the surface treatment method of the ink- 
jet recording head of this invention, the nozzle of the nozzle plate 1 1 made of a resin which uses (a) of drawing 6 for an 
ink-jet recording head, and this nozzle plate made of a resin — it is the cross section which showed the hole 12 (b) of 
drawin g 6 — the ink discharge opening side front face 1 3 of the nozzle plate made of a resin, and a nozzle — a hole — 
performed either acid treatment, an electrodischarge treatment, ultraviolet-rays processing, electron ray processing or 
radiation treatment to the wall 14 and the background flat surface 15 of the nozzle plate made of the resin made of a 
resin, the front face was made to generate a polar group 16, and it has hydrophilicity-ized (c) of dr aw ing 6 is drawing 
which made the water-repellent film 7 adhere to the front flat surface 13 of the ink discharge side of the nozzle plate 
made of a resin, (d) of drawing 6 is drawing to which performed hydrophilic processing to the nozzle plate front face 
made of a resin, and the oxide layer 9 was made to adhere, a nozzle — the oxide layer 9 has adhered also to the wall 14 
of a hole 12, the background flat surface 15 of the nozzle plate made of a resin, and the front face 10 of the water- 
repellent film 7 However, since the oxide layer adhering to the front face 10 of the water-repellent film 7 is lacking in 
adhesion, it exfoliates easily, (e) of drawing 6 is drawing where the oxide layer exfoliated from the front face 10 of the 
water-repellent film 7. a nozzle — a water-repellent film forms in the nozzle table flat surface 13 which has a hole — 
having — a nozzle — a hole — the oxide layer of a hydrophilic property is formed in the wall 14 and the nozzle plate 
background flat surface 1 5 made of a resin 

[0020] Next, when the recording device was equipped with the ink-jet recording head equipped with the nozzle plate 
made of a resin which performed the aforementioned surface treatment of this invention and the printing examination 
was performed, troubles, such as a dot omission and printing disorder, were not generated, but it was checked that a 
good water-repellent finish had been made. Next, after flooding with color ink and holding an ink-jet recording head 
for five days at 70 degrees C, the same printing examination was performed. Printing did not change with an initial 
property but the ** ink effect was enough, the place which carried out the grinding examination by silicone rubber 
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while pouring in color ink — after an examination — a nozzle — there were 100 contact angles or more with the water of 
the nozzle table flat surface which has a hole, it went over the water-repellent effect for hardly deteriorating but being 
for a long time, and it has attained the high ink-jet recording head of a quality of printed character Furthermore, the 
examination which checks the hydrophilic effect was also performed. After sampling ink from the ink-jet recording 
head and leaving it at 70 degrees C for 5 hours, the cellular eccrisis examination was performed. When time until it 
prints every 1 0 seconds suction time, the foam which remains in passage is discharged completely and troubles, such 
as a dot omission and printing disorder, are lost was measured, it checked being altogether lost completely in 30 or less 
seconds. The hydrophilic effect was able to discharge easily the foam which did not deteriorate at all but was generated 
in the ink passage of an ink-jet recording head by easy operation. 

[0021] As a comparison examination, the surface treatment process was performed in order of (a) of drawing 6 , (b), 
(d), and (c), and the printing examination same about the ink-jet recording head to which the water-repellent film was 
made to adhere after the hydrophilic processing to which an oxide layer is made to adhere was performed, the case 
where it floods with color ink although the cellular eccrisis examination showed the good result similarly — a water- 
repellent film — a nozzle — it separated from the nozzle table flat surface which has a hole, and ink breathed out for 
printing disorder or ink sagging, and the trouble where there was nothing occurred moreover, the place which 
performed the grinding examination by silicone rubber while not performing being immersed [ ink / color ] but pouring 
in color ink — a water-repellent film — easy — a nozzle it separated from the nozzle table flat surface which has a 
hole Therefore, it was checked that the adhesion of the water-repellent film on the front face of an oxide layer is very 
small. 
[0022] 

[Effect of the Invention] it stated above — according to [ like ] this invention — a resin ink-jet recording head — setting - 
- a nozzle since the hydrophilic effect in ink passage was moreover able to offer the ink-jet recording head which 
maintains for a long time, without spoiling the water-repellent effect of the nozzle table flat surface which has a hole, 
cost reduction-ization of a recording device is not only attained, but it can simplify and it consumes the equipment for 
carrying out cellular eccrisis to cellular eccrisis ~ ink can save sharply Moreover, since the adhesion of a water- 
repellent film is very excellent, the durable time of an ink-jet recording head is extended sharply. 
[0023] Furthermore, it is in the point which can introduce easily into a surface treatment process the hydrophilic 
processing by the oxide layer which was far excellent as a big feature of this invention as compared with the 
hydrophilic processing by the conventional acid treatment, the electrodischarge treatment, etc. only by exchange of the 
sequence of the conventional surface treatment process. And since the hydrophilic processing to which an oxide layer 
is made to adhere is a low cost far as compared with the conventional hydrophilic processing, improvement in the 
performance of drastic curtailment of a manufacturing cost and an ink-jet recording head can realize it simultaneously. 
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Sr^-r5**fe*Sx #PBBg6 1-1 4 1 5 6 5tC^$*t 

[0 0 0 3] trW. H»fiOJ»JBjsJ»g©'r^3?*y 

*«k38©^**S5«c*>^StV^5WJa*Sfe5 0 ^rr-c, * 

Sr^-t-5«*«ia*ffi»Sv tffi?3 -2 2 78 72S 
tWJE¥3-2 9 1 6 5 9-C*£*VO*5 0 50 



#PH¥5-3 3 8 1 8 0 

2 

[0 0 0 4] 

#®¥3-2 2 7 8 7 2 XtWS^ 3 - 2 9 1 6 5 9 IS 

iw>**«sLfr8s*r* #wjbs6 1-14156 5©is« 
/x/vTL^^r-rsyx/v^Btc^sHfc^* 

>), J««#in*>*«Wt?«JH!:fl»8*JBiS*:«>, /X 

i*rt*jettjWB<*a. *&ic, taj(ibfc«*M^yx 
A?LS-*-rs y x/^sp®tc»#-t-5fc»fc-Y ^ v- 

##*lc*<*!K ^v^etaa^f&K&Siv^&W 

[0 0 0 5] *»MttlME«jBfc«Bfc-r*fc«>©'b©-C 
yX/w?LSr*-r5/X/^3Fffi©«*ttt/X^ 

©^s^a^jssrjwt-r 5 1> ©-e$>s e 

[0 0 0 6] 

[«JH*»«S:-r5fc«>©^a] h 
IS^y K©yX/w?L=Sr%-r5yX/v«^®(c«7K^i: 

fc, «9JSK©-Y ist^x-y hEft^y KoyXMtt 
•f-^/X/v*JpS&otyX/v?L^Sr^a, JfeB^k 

[0 0 0 7] 

tc«nfc«*«aa^/ x/w?LSr*i--5 y x/i^spaic, 

H*«ia*syX/w7LP ( 9S(c-€rti.^ttfif^^5fci6, flt 
[0 0 0 8] 

[*Jfe^J] 0 1 tt-f y hlS^y KOMIT 

±oT-r^^etm©fc»©JI^Sr#.5SC^t?fcS. 2tt 
^f^^«El», 3tt-f V^efcm/X/VT?$>5. 

[0 0 0 9] IS 2 IS, #xn©*ai«ua^t&icj:9. S 
*«HaRvis*«MastbfcH 1 ©-< eta/ xa 3 # 

ifi©te^cSl-t?*>S„ -f^^iy hfSSt^y KSW4© 
/ XA5L 5 Sr^fr-r 5 y XA*spB 6 tcfct$2K)g£ 7 

/XAJLrtS8Kli«*tt©lMt;«ie9dS^J*S 
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( 3 ) 

3 

[0 0 101 (MMWl) H3«*?SW©, 4"s9*?=. 

ig-efcs. 03© (a) i*. mmmnji/pi?*.? h 

So H3© (b) tt^*M7tr^Xyw?L5Sr%i-5yX 

/v^¥B6tc#*$-^fcia-e&5 0 ir 

<5*=.#vtt0>«*I»B) , it 4 b y? 0fl5imt<Dg 

0. 0 1~7ll%O«8B-efe5. 03© (c) fct, -< 
7 0*m 0£fclMblU|tf#*l/TVV& a fcfcU 9t 

*mmm\mm vtcmtvom 9 ««*«t^^ iv 
&3^#£i-s^^J>ttf^*/wv-w y7c/<y 

So 40 
[0011] JWc, ^W^SflfE^ffiftiSISrJSbfc-Y V 
fiit^y YWmr-y K*B^1tfcS«LTIS|J3qW*fc 
Aft o fc t r. -5, K •> hgitt W^SLM*© h 5 :77vtt 

«? t) MRS- L-fc i; r. WRtt t> 7 X/w?L$: Wt"S 7 X 



#BB¥5-3 3 8 1 8 0 

4 

y Vfab^Zsf&im.*) 7 0X:-?5mmiikW:h±®., ^ 
»#WW»*fT*ofc 0 Rfl^lRIl 0#^t{^*^ff 

&M£ Lfc -T^T 3 0 #£1T-C5&£«::j£ < tt S 

[0012] it^gi t UT, ^ffi«iax®Sr0 3 <D 

(a) s (c) s (b) <om-Vft\<\ BHfc*Wi*tt*3 

12^5, K{-oV>ri^«l*PP*^Srfi : ^ofco X$S& 

[ooi3] (mmm 2)04 ^^m<o^ y^^y 

St?fcSo 14© (a) tt> 'f^i?i?Mfi^5'K 

^fflv>s«*j!i«/' x/k/v- mi t »«rsisay x/vt' 

V— F©/X^?L1 2 ^Sr*Lfc»f®-e*)S„ 04© 

(b) /X;v7Wh©/f ^»ta)i©t¥Sl 3 
(cg|*K7Sr#*$-B:fc0-efcS. 04O (c) IS, W 

flgM/ x/w/v- h^ffi^^asrJSb. mtmm 9 

Sr#*$*fc0-C*>S. /X/V?L1 2<Drtffil 4, Wig 

Sfy x/u^v— h cD^flasp® 1 5 Rxt&fcm 7 <omm 1 

0lct,&<t(&«9astt*U-TVNSo fcfdb, ffi^KW7© 

icfjii-rso 04 <d (d) rau »*g7©sii0!a^ 

H^S^SiJ«Ufc0-e*>So ^X/VTLSr^-TSyX/u 

1 3 \c\*m7K.mi>mf$.£^ / x/ujl^m 1 4 1 
mmmj x/vxw— 1 5 xcnm^^mYMa 

^*5^$^^rv^So 

[0014] *ftwv>ffimmm#m&Mist£.ffim 

my X/WXW- h SrS#b/c-T V~ y hWh? k 

^a^^snfcr k&mwistc* <f^?i?~yb 

l^«©Pp*«^Srfif^ofco W^li^W^tie 
*?£>i\ S-Y v^?a*tt+^TfcofCo JM*>f Srft 
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( 4 ) 

5 

ttioo m&±h o , t A/ if *fls*-r 

IHV^*>fcoTf?^.&W©iS5VM':x^i?: t ;y MESSRS' 
KtrSrjfc-CSfc. gi*$*£$iig^5i*l& 1 bfi : 

7 0t^5B*ISIimUi:1ft» «ja#M*»SrtT*ofc. 

b9^*ft<*«*T?©"*IHlSriaiSbfci:r^» 

T 3 0 S>HT-?^t4 <Wri friMB Lfc e giTkgti 10 

**^< 5&Yb*T , << s?* y Haass' k©w 

[0 0 15] J*tHKgk& Lt, *Ste9X«SrBI4 <Z> 

(a) , (c) , (b) ©«-efrv\ K<b«bSSr#*S 
*5gi*&S©&t£&*M£tt*f £ifrfc-f fxyf 

kfiJ^tK ffi*ft;hJ5£VM4W , >-^V'©fc»lC'ri'':5' 20 
[00 16] (H*W3) HSIi**^^^? 

blabs' K©*Bfc»Wfc?fr*i\ $30^1^11 

et^fcSo @5© (a) tt s «yattr«>W ^i?*? ME 

(b) tt> yX/vft5£3r-t--5,/X/wg|¥®6&U 5 /X 

^TLnssfr* bosk »t»a« ^fl-ai^a, s^fj» 

6fc^3*fcMbL-CV*5. i5© (c) I3&NR7 
£ y X/w5LSr*-f-5 / X/w*¥E 6 tctfit £-frfc0-C*> 
•5. 05© (d) ft, 'fy^^x?' MESAS' K^ffifc 
U !£Yfc«l9£tt*£*fc0-?;fc5 o / 

x/w?Lrt^ 8 Rxm*.s& 7 omm 1 o k t nf btoji^ft 

*LTV^. fc*ru &*^ffiKtt*L.fcS^b&«9 
f4«*<±{-^LV^cfe^ic5iJ|ffii-5 c 0 5© (e) 40 
fcfc. g*I7©^Sl O^b^b#)«^iiJllLfc0t?*) 
5o /X^7LSr*i-syX^iptE^««*jK*s^$ 

So 

[0017] jsfejc, ^w©wiE*®Mas:JSbfc-r v 

ff * o fc i r 5, K h «rf ❖Bl^SLWS© h 7 X/H4 
TOtTSBM^LfcS, IHM*©B]5*W*f5ffco 5 o 



#PS¥5- 3 3 8 1 8 0 

/\>m?m<Dik t <nmf&fk n 1 o o ±$> t> » 

rt»a t A/ f swb*-r *b#hv ^fct>fc o rff^fijt©* v n 

y M»W^t8»5 7 OX^SlWMfcllUi:*, ^ 

^aa^Lfci: r 5, i-^r 3 0#«TT?^{C<C< 4» 
y ME«k^.y KO-f V^WWrtftiJRftbfcftBai**** 

[ooi8] tfc«««t lt, mmtm^Mzm 5 © 

(a) > (b) , (d) , (c) aMnfT*\ mitmm 

i?*?' MESAS' KKov>rlHW*RH**«firtf*o 

-r>-^(ca»bfc«^-, SE*Ravx/i/?LSr^r-r5/x 

®*Blf2S§^fc: y X/w?LSr*i-S / X/^sp®^^ t> 

[0019] (H1S«4) S6tt*56W©-f v^^y 
06© (a) tt, >fy^i?jj-bEft^yK 

(cfflVNS»ii»!yx/vxw— mi t^«sg»y x/vt" 

w— h©yX/w?Ll 2Sr*Lfc»fffit?fc'5o 06© 

(b) «IM94/X^XW-b©-f ^^ntW5Lffll*ffi 
1 3, /X/v?LrtSl 4^ »flg»«}JB»yX/vXu 
-h©»fl!l¥ffil 5fcK«ia, feS^JS, 

m-T-^M3a^«^^«ia©v »r^»»*it 
ttaei 6*4*s««*flsurv^s. 06© ( c ) (4, 
x/wxv- b ©^ eta(iy©^¥® i 3 tc«i 

*)S7=S:#*$*fc0-efc5 o 06© (d) I*. #ifj}g$!! 
y X/wX h*Bfc«*«yaSrJS U Mfb«A 9 Sr# 
*$*/c0-cfc.5. /XMncrtiu, 
x/wx h (Dmmw-m i 5 7 comm 1 0 tc 

1 0 \znmL-kmtmm\mmm^v^tnt>mM^m 

H^-5o 0 6© (e) 14, »*lg7©*®l 0«>&Rfls 
•Ji^MIBUfcH-pabS. /X/l^TL^-f-SyX/P*^ 

ai 1 3 ^»«7Kasi*s^s^, y x/vjl^m 1 4 &«rn 
sa/ x;w/i/- hmm^m 1 5 ti*s*tt©m^%Ji*s 
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( 5 ) 



#i¥5-3 38180 



8 



[0020] #ctc ^m<omw^mvm^m\,tz.mm 

My XA^v- h &K»Lfc-< V* i?^ y MB®— y K 
&&mmm\z!^VXW&&Mk&ftti:'*1zbZZ>. Ky 

IE®— y KSrSfeipM' ^ t-«»L 7 0tt5B ISG^L 

14100 «£t-tfc 9 , S*^)*^ t A/ ZgltltT&m 
HWcfcfcoTffl^t&Kwifi&W y MEEDS' 

ftofc. y MESAS' KfrfeW ^ 

T30 #WT-e^tc* <45ii frlMB Lfc. 

< SWfc*-*\ -f ^ y ME®— y KO-f 

[0 0 2 1] JfcRWfti: LT, ftSteaxSLfrH6® 

(a) . (b) . (d) » (c) oMrf?v\ mmm 

ME®— y KfcoV*Tra**HI*W*fcfi'*o 

M*mt3-®mz; X/ujl&m-rzs X/umW-m^ 
[0 0 2 2] 

[»w©3»*i &±&^itz$\iz#femK.3LiMi. mm 



y ME®— y K«r«{fc-T?Sfcfc«>» *H&#tH-*-3fc«>© 

#\ 4>iri?=.y ME®— y K©»^«flB*>c(BK:jE» 

[0 0 2 3] #^K©*tfti|#®:±: it, 

©^*&js, *km*!!a*icj:*«*«Ha4:jt«tu-ctt**» 

IE®— y K«>*IB©l«l-h^WI*te3mt»#*. 
[BBi©flMl*lBW) 

[El] 4&9!0*9i«&frjKS:rtfc« 'f^^yh 
IE®—?/ K©-f BtWy X/w?LttiS©ffi* LfcH. 

[1112] »JBtt-f ME®— y KotWftjg^*- 

0. 

[B 3 ] ^mm<o^mvmxM<om i ©»£0!i£:*-r 

0. 

[04] *«W©*ffijiKlISoS 2 ©HJ£0!l£*-r 

0o 

[0 5 ] *%^©gffifeaiS©« 3 

0. 

[0 6] ^^©^s^isxmom 4 <DmMW&&-r 

So 

[^F#©tftM] 

1 JE*^ 

2 --r^SfEBS 

3 ^v^etffi/X/w 

4 — y KStt 

5 y X/V?L 

6 / x/v?l §r*-r s y x/u^^pa 

7 SE*M 

8 J X/V?Lrtffi 
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